Abstract-Electronic Measurements and Instrumentation involves with the measurement of various parameters related to the operation and use of electronic instruments. Measurements play a very important role in all engineering field. As a facilitator we have to strengthen the theoretical concepts by providing a platform for the students to analyze and design various instruments used for measurements. To improve the knowledge of measurements, analyzing and designing is the greatest challenge at the undergraduate level. This paper discusses implementation assignment as an activity introduced in this course to enhance the interest of the students. The purpose of introducing this activity was to correlate the theoretical concepts taught in the class with the hands-on experience. The details of the Implementation Assignment are also presented. The outcomes of the activity facilitates in terms of academic performance along with exploratory learning approach and presentation skills.
I. INTRODUCTION

Electronics Engineering or Instrumentation
Engineering is a discipline in engineering which utilizes active electrical components such as transistors, diodes, integrated circuits and passive electrical components such as resistor, capacitor to design the electrical circuit or a system. An Electronic Measurements and Instrumentation is a basic fundamental course which is studied at the third semester level which involves measurements of the electronic devices as well as to control and monitor various parameters. Controlling and monitoring plays a very important role in electronic devices. It is a course which is strongly characterized by the theory. With the rapid growth in modern electronics and instrumentation technology, the technologies involved in measurements have become rich and colorful. The traditional teaching methods are quite difficult to adapt to the modern instrumentation technology and it becomes hard to gain the attention of the students in this particular course [1] .
The teaching contents of this course include bridges for measuring the passive components, characteristics of electronic instruments, voltmeters and ammeters etc. Verifying the concepts practically will be different from the theoretical concepts. In the existing teaching process most of the class hour is concentrated in the introducing of the basic measurement theory and the theory knowledge is deep and difficult for the students. Usually traditional measuring equipments (analog voltmeter, analog oscilloscope and analog signal generator) and traditional measuring approaches (such as bridges for measuring passive components) are used as examples in teaching process. Much time is depleted in analyzing the working principle, input/output characteristics of electronic equipments etc. In order to help the students to learn the subject effectively rather than only study it from an academic perspective an activity called as Implementation Assignment was designed. The concepts studied in the subject/laboratory can be better improved by applying the same to a real time application by the introduction of the Implementation assignment. The main objective in designing this activity was to correlate the theoretical concepts with practicals, since this is the basic course studied at the third semester level as per the curriculum. The concepts learnt in this course forms the basic foundation for the courses such as Linear Integrated Circuits and Process Instrumentation.
This activity was designed at third semester level in which students worked on the given problem statements. This activity helped the students to proceed with their course projects at higher semester levels. Activity started with assignment of different problem statements to each group of students. A prototype model was built by the students. In continuation with this, at fourth semester level students were able to implement real world applications.
The rest of the paper is organized as follows: Section II deals with the details of Methodology, Section III discusses about the Implementation details and assessment, effectiveness of the activity in Section IV, Section V discusses the experimental outcome. Finally the results and conclusion are discussed in Section VI.
II. METHODOLOGY
This section deals with the details of the Implementation Assignment Activity Completion. Completion of the Implementation assignment involves the following various stages  Group formation: Groups were formed comprising four students in each team and for each group team leader was identified. The roles and responsibilities of each student in a team were defined. It's the responsibility of the team leader to coordinate, plan and track the phases within the team.  Assigning the problem statement & Understanding: Once team formation was done each team was assigned with different kind of problem statements. Few teams were assigned with the passive components to be measured , few teams were assigned with studying the characteristics of the electronic equipments and few teams were assigned with extending the range of Voltmeter and Ammeter. The students have to make a thorough analysis on the given problem statement using the concepts taught in the class.  Component Selection: Once the analysis on the problem statements is completed, Each team has to design the circuit to meet the requirements of the assigned problem statements. The components have to be selected as per the design.  Implementation on the bread board and Printed Circuit Board: Each team has to rig up the connections on the breadboard, check the output on the breadboard. Once the output on the breadboard is verified the students have built the same circuit on the Printed Circuit board, and also built the prototype model and tested.  Demonstration: Students have to effectively demonstrate the built prototype model. In addition to this each team has to prepare snaps/videos demonstrating the working prototype model. Finally students have to prepare the report on the work done.
III. IMPLEMENTATION
There were several reviews the students had to pass throughout the session of completion of the activity so that they were provided with the necessary guidance of the design process under realistic trade off conditions. Every ten days the progressive growth was observed through presentation by the team. Groups have to co-ordinate, organize, distribute the work among the team members and prepare the PPT showcasing the progress of their activity. This activity helped the students to correlate with the theoretical concepts and understand the course easily [2] . The following road map was developed to carry out the activity:  Review 1: Literature survey phase where the students went through the given problem statements and made the analysis and approached with the design of the circuit diagram.  Review 2: Bread board implementation where the students were reviewed for selecting the components as per the design of the circuit diagram. The students rigged up the connections as per the circuit diagram on the breadboard and validated the results.  Review 3: PCB Design and validation phase where the students are reviewed for the PCB design of their bread board implementation and demonstration of their prototype of measurement system. Each review is associated with presentations so that the students develop in their presentation skills. Following are the various problem statements on which the students worked and built the Prototype model of measurement system. The Objective is to extend the range of a basic moving coil galvanometer to be used as an ammeter. The essential specifications of a basic moving coil galvanometer are internal resistance of the coil and current required for full scale deflection. By incorporating suitable shunt resistances, the galvanometer is converted into a multi-range ammeter. Ig is the current required for full scale deflection of basic moving coil galvanometer. Rg is the internal resistance of the moving coil galvanometer. I is the full scale deflection current of the ammeter(the range to be extended) Vm is the voltage drop across the meter movement. Rsh is the shunt resistance to be connected. Vsh is the voltage drop across the shunt and Ish is the current through the shunt.
Voltage drop across the meter movement is Vm = IgRg---------------------------------------equation 1
Since the shunt resistance is in parallel with the meter movement, the voltage drop across the shunt is equal to the voltage drop across the meter movement.
Vsh = Vm----------------------------------------equation 2
The current through the shunt is equal to the total current minus the current through the meter movement.
Ish = I − Ig---------------------equation 3 Shunt resistance is determined by the equation
Using the above equation the various values of shunt resistance can be calculated to form a multi-range ammeter. Observations:
 Internal resistance of galvanometer Rg = 150Ω  Current required for full scale deflection of Galvanometer is 600µA  Rated current per division is 20µA
For extending the range of galvanometer to 0-1mA Using the above formula, the shunt resistance can be calculated as
Similarly other Rsh values were calculated for the extension of the ranges and the prototype model was built. Fig. 1.1 shows the samples of various prototype models built during the third semester as implementation assignment. 
IV. EFFECTIVENESS OF THE IMPLEMENTATION ASSIGNMENT A. Assessment
The effectiveness of the activity was assessed through student performance assessment and student feedback. The assessment rubrics for evaluating the performance of the students is as shown in the Table II . Did this activity enhance the purpose and justification towards learning the concepts in this course?
2.
After this activity how do you rate the understanding level of the course?
3. Did this activity motivated you have the self study experience.
4.
Did technique inspire you for collaborative learning? 5.
Any other comments
The assessment based on the student feedback has been collected by each team and the detailed statistics of achievement of the activity is shown in the Fig.5 .Question 1 relates to whether the students found this activity motivating enough to learn the concepts of this course. In response students found it very interesting to solve the problem statement and build a prototype of measurement system. Question 2 reflects on why the students are learning the particular concepts, where it is used and how the concept is applied, and in response 85% students agreed that this learning method helped them to correlate the theoretical concepts with practical's. After completion of this activity 89% students agreed that this technique helped them in developing self learning skills for solving a given problem and improving them in their presentation skills which is reflected in Question 3.For Question 4 & 5, an attainment of 90% and 92% is observed to justify better understanding of the concept and enhancement in collaborative learning [3] . 
C. Reflections Of the Implementation Assignment in Semester End Examination (SEE)
The effectiveness of the activity has been reflected in the performance of students in Semester End Examination (SEE) where they were exposed to the higher levels of learning through Bloom's taxonomy. Comparison of the Semester End results of the academic year 2013-14 to the academic year 2014-15 for Electronic Measurements and Instrumentation course is been done and is observed that the percentage of the large classroom is increased as shown in the Fig.6 .
Fig.6. Comparison Of Results
V. EXPERIMENTAL OUTCOMES AND DISCUSSIONS
This activity as a learning technique is mapped to the learning outcomes a to k of Accreditation Board Of Engineering and Technology(ABET) criteria as shown in the Table III. The said course without presently adopted pedagogical techniques addresses only a and g in previous academic years while through this activity along with a and g,b,c,i were also addressed and attainment is as shown in 
VI. CONCLUSION
This paper presented the design, delivery and assessment of a Implementation assignment for the course Electronic Measurements and Instrumentation students at third semester. The techniques adopted for the assessment of the learning outcome have been listed and the results are presented. The most prominent positive outcome of the experiment is that over 90% of the students clearly indicated that this has given them a very good opportunity to evaluate, work on and improve their verbal as well as written communication skills apart from helping them in correlating the theoretical concepts with practical applications. This is to observe that the innovative approach adopted has indeed significantly effective in improving the overall teaching learning process, encouraging the teachers and the students to extend the same to the relevant courses in the curricula program.
